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pHi Monitoring of the Sigmoid Colon after Aortoiliac Surgery.
A Five-year Prospective Study∗
M. Bjo¨rck†1,2, F. Lindberg1, G. Broman1 and D. Bergqvist∗3
Departments of Surgery, 1Skelleftea˚ District Hospital, 2Umea˚ University Hospital and
3Uppsala University Hospital, Sweden
Objectives: to determine whether sigmoid-pHi diagnose colon ischaemia after aortoiliac surgery?
Design: single-centre, non-randomised, prospective study.
Patients and Methods: of 83 patients operated on between 1994 and 1998, 41 with risk factors for the development of
colon ischaemia were monitored peri- and/or postoperatively with sigmoid-pHi. Peri-operative mortality was 26% (8/31)
after operation for a ruptured abdominal aortic aneurysm (AAA), nil after operation for non-ruptured AAA. Thirty-five
postoperative colonoscopies were performed. All non-survivors were examined post-mortem.
Results: of six patients developing colon ischaemia after emergency operations (five for ruptured AAA) all had pHi-
values <7.1 for 16–80 h. In two patients with transmural gangrene, and who had pHi-values below 6.6, pHi-monitoring
permitted early diagnosis, colectomy and recovery. Three patients with mucosal gangrene were treated conservatively and
recovered.
Nine patients without ischaemic lesions had pHi-values <7.1, during 1–5 h, without adverse outcome. Bilateral ligation
of the internal iliac arteries increased the risk of colon ischaemia (p<0.0001).
Conclusions: pHi-monitoring was diagnostic for colon ischaemia. Mucosal and transmural gangrene were distinguished.
The importance of the internal iliac circulation was demonstrated. The low mortality rate, and the fact that no patient
died from bowel ischaemia, suggests that sigmoid pHi-monitoring may improve survival after ruptured AAA.
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Introduction gangrene was 1% after elective aortoiliac surgery and
7% after operation for a ruptured AAA.3 In this study
Attempts to improve survival after abdominal aorto- 66% of the non-survivors were examined post-mortem.
iliac surgery have been disappointing. Some reports After validation procedures, we found that among
of elective abdominal aortic aneurysm (AAA) surgery patients in shock operated on for a ruptured AAA,
have shown low mortality rates, but larger multicentre 23% of the deaths, and after elective aortoiliac surgery,
studies have failed to verify this observation. The 9% of the deaths, were associated with bowel isch-
recently published UK Small Aneurysm Trial reported aemia.4
an operative mortality rate of 5.8%.1 In the Swedish Prospective studies using routine sigmoidoscopy5–7
Vascular Registry (SWEDVASC), during the time or pHi-guided sigmoidoscopy8 have reported in-
period 1987–1995, mortality after elective aneurysm cidences of colon ischaemia of 5–9% after elective
surgery was 4% among asymptomatic, 6.4% among surgery and 15–60% after operation for a ruptured
symptomatic and 11% among emergent, non-ruptured AAA. Most of these patients suffered superficial mu-
patients.2 Among patients in preoperative shock op- cosal lesions, the clinical relevance of which is con-
erated on for a ruptured AAA, mortality was 46%. troversial.
Mortality rates were stable during the time period. In previous studies,8,9 prolonged sigmoid colon pHi
In a study of 2930 patients prospectively registered <6.86 was diagnostic for bowel gangrene after aorto-
in SWEDVASC the incidence of transmural bowel iliac surgery. However, low grade sigmoid colon isch-
aemia (defined as pHi <7.1 for >2 h) was highly
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Table 1. Indication for surgery, frequency of sigmoid colon pHi-monitoring and 30 day mortality.
Indication for surgery No. of patients No. with sigmoid-pHi Mortality
no. (%)
Ruptured AAA, patient in shock 24 15 7 (29)
Ruptured AAA, without shock 7 5 1 (14)
Subtotal, ruptured AAA, all patients 31 20 8 (26)
AAA surgery, without rupture 39 18 0
Occlusive disease 12 2 0
Saddle-embolus to AAA 1 1 1 (100)
Total 83 41 9 (11)
AAA=abdominal aortic aneurysm.
signs of organ dysfunction.11 Thus, even low grade three were on anti-coagulation therapy and five arrived
intestinal ischaemia may affect outcome after aortoiliac pulseless without measurable blood-pressure. A
surgery. patient with an iliac aneurysm that ruptured through
In a combined cohort and case–control study12 of 62 the rectum had a blood loss of 24 l. One patient had
cases in a cohort of 2824 patients, we identified risk- an aortocaval fistula. Of the patients operated for AAA
factors for intestinal ischaemia after aortoiliac surgery. 46% had tube, 30% had aorto-iliac and 24% had aorto-
The most important risk factor was shock due to a ilio-femoral or aortobifemoral grafts.
ruptured AAA. The aim of this study was to explore The intention was to initiate sigmoid pHi-moni-
if selective sigmoid-pHi monitoring of patients at high toring after closure of the wound in all patients op-
risk of developing bowel ischaemia could improve erated on for a ruptured AAA. In 11 of the 31 patients
outcome after aortoiliac surgery. A further aim was to this was not implemented. Three patients died on
investigate if sigmoid-pHi was diagnostic for colon the operating table due to cardiac arrest. The patient
ischaemia in this high-risk group of patients and if operated on for a ruptured iliac aneurysm penetrating
transmural gangrene could be distinguished from mu- through the rectum had his recto-sigmoid resected,
cosal ischaemic lesions. precluding postoperative sigmoid pHi-monitoring. In
the remaining seven patients pHi-monitoring should
have been performed according to the protocol, but
this was not implemented due to either large amountsPatients and Methods
of faecal contents, a decision to withhold further ther-
apy, or the absence of the principal investigator. In theSkelleftea˚ General Hospital serves a population of
remaining 20 patients operated on for a ruptured AAA85 000 inhabitants. It is situated in the scarcely pop-
the monitoring was initiated after the operating woundulated northern region of Sweden, but more than
had been closed. The balloon catheter was placed in60 000 inhabitants live within 30 km distance of the
the sigmoid colon, with the aid of a colonoscope, whilehospital. A neighbouring hospital without a vascular
the patient was still on the operating table.surgeon also refers some patients. The population has
Thirty-one of the 52 patients (60%) operated on forthe highest incidence of myocardial infarction and
indications other than a ruptured AAA were con-stroke in Sweden13 and the incidence of operation for
sidered at low risk of colon ischaemia and pHi-moni-a ruptured AAA is twice the national average.2 During
toring was not performed. None of these patientsthe 5-year period, 1994–1998, 83 patients were operated
developed clinical signs of bowel ischaemia or otheron for aortoiliac disease. Indications for surgery, fre-
serious complications. In 17 patients pHi-monitoringquency of colonic pHi-monitoring and mortality rates
was initiated preoperatively. Reasons were stenosis orare summarised in Table 1. Among patients operated
occlusion of the external iliac artery (four), aneurysmon for non-ruptured AAA, 18 were asymptomatic,
disease engaging the internal iliac arteries (four), mul-nine symptomatic and 12 were emergency operations
tiple aneurysm disease (aorta, as well as bilateralfor impending rupture.
iliac, femoral and popliteal) requiring complex surgicalThe prevalence of preoperative risk-factors were:
procedures (two), previous sigmoid resection, cardio-56% were smokers, 53% had cardiac disease, 49%
pulmonary disease, microembolism and renal arteryhypertension, 25% pulmonary disease, 24% hyper-
involvement.lipidaemia, 12% cerebrovascular disease, 10% diabetes
Four patients were operated on emergently, andand 6% had renal insufficiency. Of the 31 patients
operated on for ruptured AAA, 24 were in shock, although no rupture was verified, pHi-monitoring was
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initiated postoperatively. Indications for pHi moni- an asymptomatic AAA was referred due to severe
cardiac disease. All six referred patients did well, andtoring were a complicated surgical procedure in a
they were not included in the results.patient with aortic dissection and aneurysm due to
Ehlers–Danlos’ syndrome, unstable angina in a patient
operated on for an impending rupture of an AAA,
operation for a painful 12 cm juxtarenal AAA requiring
Resultssuprarenal cross-clamping and acute aorto-bifemoral
by-pass for a saddle embolus trapped in an AAA
Outcome in terms of survival and basic perioperativeresulting in severe ischaemia.
variables are summarised in Tables 1 and 2. ThereSigmoid colon pHi-monitoring has been described
were two late deaths, after 6 weeks and 3 months,previously.4,8–11 Measurements were performed at base-
among patients operated on for a non-ruptured AAA,line, prior to anaesthesia, after induction before lap-
due to delirium with pancreatitis and pulmonary fail-arotomy, before clamping and declamping, hourly for
ure, respectively. The remaining 72 patients left hos-4 h thereafter, then at 2 h intervals for 12–16 h, at 4 h
pital alive and well.intervals for another 48 h, finally at 6–8 h intervals. If
Six patients developed colon ischaemia, five oflow values were registered, more frequent meas-
whom survived (see Table 3). The first three patientsurements were performed. In 24 patients (see above)
listed had severe postoperative heart-failure. The factthe monitoring was initiated postoperatively. Meas-
that pHi-monitoring and repeated colonoscopy re-urements were performed until bowel movements
placed relaparotomy is thought to have had a decisiveexpelled the catheter. Three patients with colon isch-
impact on outcome in these patients. The decision toaemia had the catheter expelled with early diarrhoea,
withhold treatment in the fourth, an 80-year-oldthe catheter was repositioned after diagnostic colon-
patient who developed heart-failure and anuria, wasoscopy.
not influenced by the presence of colon ischaemia. AtThe median duration of pHi-monitoring was 75 h
colonoscopy and at autopsy only mucosal gangrene(range 18–227 h), median number of pHi-meas-
was identified, but it is not possible to know if trans-urements was 22 (7–47). Patients with pHi-values <7.1 mural gangrene would have developed, if treatment
or with clinical suspicion of colon ischaemia were had been continued. In the last two patients who
examined with colonoscopy; 35 examinations were developed transmural gangrene, pHi-monitoring
performed on 25 patients. All patients who died were showed persistently low values, and treatment with
examined at post mortem. The definition of colon colonic resection resulted in recovery.
ischaemia was either mucosal or transmural gangrene, In Figure 1 pHi-values during the first three post-
visible on colonoscopy, relaparotomy or autopsy. Non- operative days are indicated for the five patients in
specific endoscopic abnormalities such as diffuse hy- whom treatment was continued. The two patients with
peraemia, mucosal oedema, submucosal haemorrhagic transmural gangrene had persistent values <6.9. The
spots or solitary ulcers develop in virtually every first patient (Ε) underwent relaparotomy with total
patient after aortoiliac surgery.14 colectomy after 16 h. The second patient (Χ) under-
Since there are no absolute criteria identifying went second-look after 12 h: the sigmoid colon was
patients who will not benefit from surgery for ruptured ischaemic but was considered viable. pHi-values were
AAA15, we have adopted a liberal policy on whom to nearly normalised and the patient recovered. On the
operate. Out of nine patients who died within 30 days fifth day the patient’s abdomen became tender. On
of surgery, three patients died on the operating table immediate reoperation a small area of gangrene with
and in three patients (78, 80 and 81 years old) treatment a covered perforation was identified at the top of the
was withheld when they developed postoperative sigmoid colon. The sigmoid colon was resected and
heart-failure and anuria or signs of severe neurological the patient recovered. Missing values during the first
impairment. During the study period only three 12 postoperative hours among the three patients with
patients who presented with ruptured AAA were mucosal injury (open markers) were due to early
denied surgery, due to advanced age in combination postoperative diarrhoea that expelled the catheter.
with dementia or severe cardiac disease. Four patients Five of the patients with colon ischaemia had pHi-
with a contained rupture of an AAA and one patient values <6.9 during 7–17 h. One patient had pHi >6.9,
with an impending rupture were referred to Umea˚ but <7.1, during 50 h. He developed a mucosal isch-
University Hospital due to either a combined thoracic aemic gangrene. All six patients with colon ischaemia
and abdominal aneurysm or the incidental lack of ICU had pHi-values <7.1 for 16–80 h. In two of the six
patients pHi-monitoring was shortened due to earlyresources or of a vascular surgeon. One patient with
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Table 2. Basic variables.
rAAA (n=281) Others (n=52)
Age∗ 68 (53–84) 68 (47–77)
Perioperative bleeding (litres)∗ 4.5 (1–24) 1.4 (0.3–7.5)
Autotransfusion2 (litres)# 0.7 0.3
Blood units, perioperative∗ 8.5 (1–48) 1 (0–14)
Blood units, 1st postoperative week∗ 5 (0–18) 2 (0–8)
Aortic cross-clamping time (min)∗ 115 (30–265) 70 (03–150)
Operating time (min)∗ 245 (120–450) 252 (140–585)
Suprarenal clamping 1 (3.6%) 6 (12%)
Postoperative dialysis (n/%) 74 (25%) 2 (4%)
Colon ischaemia (n/%) 5 (18%) 1 (2%)
Colonic gangrene (n/%) 2 (7%) 0
rAAA=ruptured abdominal aortic aneurysm; ∗ median (range); # mean.
1 Three patients who died on the operating table were excluded from these analyses.
2 Autotransfusion was only available in the latter half of the study period.
3 Two patients were operated on for aortic thrombosis.
4 Another two patients developed anuria, but treatment was withheld.
Table 3. The six patients with colon ischaemia.
Indication Duration of Lowest Depth of
Age Sex for surgery pHi<7.10 pHi-value lesion Outcome
63 y M rAAA, shock 80 h 6.70 Mucosal Ischaemia spinal cord injury.
Recovery
52 y M AAA, dissection, 25 h 6.82 Muscular Sigmoid stricture recovery
Ehlers–Danlos’ syndrome
72 y M rAAA, shock 50 h 6.95 Mucosal Recovery
80 y M1 rAAA, shock 16 h1 6.701 Mucosal1 Died after 24 h1
67 y M rAAA, shock 21 h2 6.50 Gangrene Colectomy. Recovery
62 y M rAAA, shock 24 h 6.50 Gangrene Sigmoid resection. Recovery
rAAA=ruptured abdominal aortic aneurysm.
1 Treatment was withheld 16 h after surgery.
2 At relaparotomy at 21 h total colectomy was performed.
pHi-measurements <7.1, but only during 1–5 h, three
of them also had single pHi-values <6.9. The reasons
were: during cross clamping in a patient operated on
for multiple aneurysm disease, during recovery from
an operation for a ruptured AAA (two), postoperative
hypovolaemia (three), generalised acidosis due to pro-
longed ischaemia after a saddle embolus, respiratory
insufficiency and cardiac failure. All these situations
were reversible with respect to colon ischaemia within
5 h. In a great number of situations a less dramatic
decrease of sigmoid pHi (>7.1) served as an early
warning, especially of hypovolaemia. The patient with
a saddle embolus had a myocardial infarction one
week prior to the embolic episode. He recovered from
surgery but died 10 days later due to ventricular
fibrillation. The other eight patients with transient
Fig. 1. Sigmoid colon pHi-measurements of the five patients with
sigmoid colon ischaemia recovered and left hospitalcolon ischaemia in whom treatment was continued. Filled markers:
two patients with transmural gangrene. Open markers: three alive and well. Seven patients had low values during
patients with mucosal gangrene. the final stage of pHi-monitoring when bowel move-
ments had dislodged the catheter to the rectum, a
relaparotomy with colectomy or due to early death situation easily identified.
after treatment was interrupted. We have not adopted the policy of reimplanting the
inferior mesenteric artery (IMA). Patients who hadNine patients without colonic ischaemic lesions had
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the IMA occluded or ligated at surgery had almost was proposed by Schiedler et al.9 In our opinion, 6.9
identical lowest recorded pHi-values (p=0.93, t-test) is more practical. If the diagnostic criteria of pHi <6.9
and risk of developing colon ischaemia (p=0.7, Chi- for >4 h for colon ischaemia are used, and if results
squared-test). The internal iliac arteries (IIAs) were from our previous study8 and this study are compiled,
sacrificed bilaterally in only two patients, both de- among the 10 patients with colon ischaemia, nine are
veloped colon ischaemia (p<0.0001, Chi-squared-test). true positive, one is false negative and none are false
They were operated on in deep shock due to a ruptured positive (sensitivity 90%, specificity 100%). Other in-
AAA, had bilateral IIA-aneurysms and revascu- vestigators have tested the diagnostic accuracy of sig-
larisation of the IIA was considered unwise due to moid-pHi for colon ischaemia on small series of
hypothermia and coagulopathy. Two patients who had patients operated on electively for AAA.18–20 In this
one IIA occluded prior to surgery and the other IIA situation the incidence of clinically relevant colon isch-
ligated, as well as 10 patients who had unilateral IIA aemia is only 1%,3 and since no study included more
ligation with an open contralateral IIA, did not develop than 40 patients their study design precluded any
ischaemic colitis. possibility of testing the diagnostic method.
To distinguish mucosal and muscular ischaemic le-
sions that can be treated conservatively from trans-
mural gangrene in need of immediate resection, is of
Discussion clinical importance. Even though ‘‘it is better to look
and see than to wait and see’’, an unnecessary re-
Schiedler et al.9 studied six patients operated on for laparotomy may impose a substantial threat to a
ruptured AAA and 28 patients operated on electively. patient who is not circulatory and respiratory stable.
Three developed fatal colon ischaemia, all had sig- In this study five patients, in whom treatment was
moid-pHi <6.86. Seven patients with mild ischaemic continued, had colon ischaemia. The combination of
lesions had pHi <7.1. They defined mild colon isch- sigmoid pHi-monitoring and repeated colonoscopies
aemia as ‘‘endoscopic findings of mucosal edema, enabled us to identify the patients who benefited from
erythema, or friability together with guiac-positive conservative treatment as well as the patients whostools or diarrea.’’ Scherpenisse and van Hees14 re-
were in need of colonic resection. No unnecessaryported endoscopic findings on 48 patients operated
relaparotomy was performed and no patient was loston for AAA (23 for rupture). Twenty-four had diffuse
due to colon ischaemia. Since there are no other diag-hyperaemia, submocosal haemorrhagic spots or sol-
nostic methods available to address this issue, we finditary erosions, 15 had multiple erosions and shallow,
the results promising. However, more patients withstellated ulcers and nine had mucosal gangrene. Trans-
colon ischaemia need to be studied before the diag-mural necrosis was found in only one patient. Welch
nostic accuracy of the method can be established.et al. found histological evidence of colon ischaemia
The faecal contents constitute a practical problemin 30% of 53 patients operated on electively for aorto-
when the patient is operated on an emergent basis.Lowiliac disease.16
pHi-values in such a patient may be a result of theThe definition of mucosal ischaemic lesions is
catheter having been included in a faecal lump. Incrucial. In this study we recognised three types of
practice this does not impose any major limitation.lesions: a mucosal gangrene, a combined mucosal and
Either the patient is recovering and the catheter willmuscular lesion (who later developed an ischaemic
soon be expelled, or if in doubt, sigmoidoscopy willstricture) and transmural gangrene (Table 3). This
clarify the situation. The patient with colon ischaemiaclassification is consistent with that proposed by Tol-
often has diarrhoea, dislodging the catheter from thelefson and Ernst.17 We find it important to recognise
rectum. Early bowel movements normally cease withinthat the ischaemic insult is a combination of depth
a few hours, the tonometer can be replaced in theand duration.
sigmoid colon, simultaneously the left colon is assessedIn a previous study8 we investigated 34 patients.
with colonoscopy. Though authoritarian writers21 haveFour patients who developed colon ischaemia suffered
claimed that colon ischaemia after aortoiliac surgerypHi <6.86 for 9–31 h, whereas two who suffered pHi
is always associated with early, bloody diarrhoea,<6.86 for 1–4 h did not suffer visible ischaemic lesions.
investigators have found silent colon ischaemia to beIn the present study five patients with colon ischaemia
frequent.3,22 In this prospective study only four of thehad pHi <6.86 for 7–17 h, whereas three patients with
six patients with colon ischaemia had diarrhoea (threea single value below 6.86 had no visible lesion. One
with blood) within 48 h of surgery.patient who had prolonged acidosis <7.1 but >6.86 for
50 h suffered a mucosal lesion. The lower limit 6.86 In 1978 Ernst et al. published a report on 52 patients
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after elective AAA surgery, 13 of whom had an oc- surgeons denied surgery in 11% (with a mortality
rate of 61% of those operated), whereas non-vascularcluded IMA and in 39 of whom pre- and post-
reconstruction IMA stump pressure measurements surgeons denied surgery in 64% (with an operative
mortality rate of 69%). In a report from Edinburgh onwere performed.23 One patient suffered mild sub-
clinical colon ischaemia diagnosed with routine sig- 514 patients presenting with a ruptured AAA 14%
were denied surgery, but another 9% died en route tomoidoscopy and had complete resolution. This patient
had the lowest postreconstruction stump pressure, the operating theatre.28 In this study no patient died
en route but three patients died en table. We conclude33 mmHg, but nine patients had 40–50 mmHg. From
this single patient experience the ligation of a patent that there was no selection of patients with a better
prognosis.IMA was considered a causative factor of colon isch-
aemia after aortoiliac surgery. Three case-control stud- Dardik et al. studied factors influencing outcome
after operations performed for ruptured AAA in Mary-ies9,12,24 have evaluated the ligation of a patent IMA as
a risk factor for colon ischaemia; all concluded it to land, U.S.A.31 They found no relation between hospital
volume and outcome, but high volume surgeons hadbe non-significant. This study verified that ligation of
an open IMA did not result in an increased risk decreased mortality rates. Surgeons were defined as
low, medium or high-volume surgeons if they per-of developing colon ischaemia nor of sigmoid colon
acidosis. These findings are consistent with previous formed 1–4, 5–9, or 10 or more ruptured AAA repairs
during six years. Thirty-day mortality rates were 51,results.8,9
The Canadian aneurysm multicentre study25 re- 47 and 36%, respectively. In this study all elective
operations and 27 (87%) of the operations for a rup-ported diarrhoea and colon ischaemia to be more
frequent (p=0.03) after bilateral IIA-ligation. Brewster tured AAA were performed by, or under the super-
vision of, one vasular surgeon. In the remaininget al. found occlusive disease of the IIA in ‘‘ap-
proximately 50%’’ of 19 patients with colon ischaemia operations an experienced general surgeon, with an
interest in vascular surgery, was responsible. Thus,after aortoiliac surgery.26 In a report on patients op-
erated on for combined AAA and IIA aneurysm, six most of the patients were operated on by a high-
volume surgeon, according to the Maryland definition.of 19 developed intestinal ischaemia, despite the fact
that IMA was reconstructed in more than half of High-volume may be equally important for the an-
aesthesiologist, though it has not been studied. Duringthe cases.27 In a nested case–control study on 2824
operations from the SWEDVASC, the odds ratio of all elective and most emergent operations one of three
anaesthesiologists especially trained in vascular anaes-developing colon ischaemia was 3.8 if the patient
had one IIA ligated, and 4.1 if the IIAs were ligated thesiology and in transoesofageal echocardiography
(TEC) were in charge. The combination of TEC andbilaterally.12 In the present study we made every effort
to preserve the IIA circulation, but it was not possible in pHi-monitoring was thought to be effective in pre-
venting hypovolaemia and in avoiding unnecessarytwo patients, both of whom developed colon ischaemia
(p<0.0001). administration of vaso-active drugs. Soong et al. dem-
onstrated in a randomised clinical trial that patientsOutcome in terms of survival was favourable com-
pared to the national average2 and to previous reports.1, operated on electively for AAA had lower sigmoid-
pHi if they received low-dose dopamine than if they25,28–30 However, due to the small sample size confidence
intervals (CI) are wide. Among the 31 patients operated received placebo.32 In this study vaso-active drugs
were administered selectively and during continuouson for a ruptured AAA, mortality was 26% (95% CI:
10–42%). If the four patients referred with a contained sigmoid pHi-monitoring. Swan–Ganz catheters were
used only in the first half of the study period.rupture are included, this becomes 23% (8–38%) and
if the three patients who were denied surgery are Only two previous reports8,9 on sigmoid-pHi moni-
toring on patients operated on for a ruptured AAAequally included, 29% (14–44%). Was there a selection
of patients with better prognosis? Of the eight patients exist. It is more difficult to perform a study on emergent
than on elective surgery, and it is more cumbersomewho died, three died on the operating table and three
were operated on in spite of advanced age, but treat- to place the monitoring device in the sigmoid colon
than to place it in the stomach. The new technologyment was withheld within 48 h. Only three patients
with a ruptured AAA (3/38, 7.9%) were denied surgery of continuous air tonometry, offering practical on-line
measurements, has been shown to correlate well withduring the study period. A recent report from Wales
had a similar study design in the respect that all conventional saline pHi-monitoring in the stomach,33
studies are in progress at our department to validatepatients reaching hospital alive, and evaluated by
a surgeon, were included in the results.30 Vascular it in the sigmoid colon. Though described already in
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